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GRAPHICS PARTICIPATION IN THE MISSION EVALUATION
REPORT AT THE MANNED SPACECRAFT CENTER

By Roy Magin
Manned Spacecraft Center
Houston, Texas

From May 1964 to December 1966, the NASA Manned Spacecraft Center
flew 12 Gemini missions, 10 of which were manned. The data obtained
from these missions are indispensable in the planning of future missions.
An adequate and timely system of data reduction was established to ac-
commodate an effective evaluation and to adequately document the eval-
uation for future reference.

The main objectives of a mission evaluation are:

To reveal all anomalies

To determine their cause

To recommend corrective action

Because of the relatively short interval between the Gemini mis-
sions, the evaluation had to be accomplished in a timely and efficient
manner. It is imperative that an evaluation be completed and a report

generated in sufficient time to apply the knowledge gained to future
missions.

The main objective of a Mission Evaluation Report is to assimilate
all facts and figures from each mission evaluation and thoroughly docu-
ment them for future reference. It is in this capacity that Graphics
and Reproduction Support Services play an indispensable role.

Fach Gemini Mission Evaluation Report is divided into 13 major
sections which are subdivided to accommodate the complexities of a par-
ticular mission. For example, in the Gemini V Mission Evaluation Report,
the vehicle-description section (section 3.0) was divided into three sub-
sections (fig. 1).

3.0 — Vehicle description

3.1 — Gemini spacecraft

3.2 — Gemini launch vehicle

3.3 — Gemini V weight and balance data
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In the Gemini XII Mission Evaluation Report, section 3.0 was expanded to
include:

3.4 — Gemini Agena target vehicle
3.5 — Target launch vehicle
3.6 — Gemini Atlas-Agena target-vehicle weight and balance data

Fach section or subsection is divided into three categories: text, fig-
ures, and tables (fig. 2).

A typical Mission Evaluation Report team consists of the following
members (fig. 3):

Team Manager

Chief Editor

Editorial Staff Head (NASA and contractor)

Data Support Group Head

Graphics Support Group Head (NASA and contractor)
Senior Editors and Staff for all major sections

A Mission Evaluation Report team consists of personnel previously re-
sponsible for the design, testing, and qualification of the vehicle and
its systems and of personnel previously responsible for conducting the
flight. Support services such as Writing, Editing, Graphics, and Typing
supplement the team.

The team is program oriented and consists of both NASA and contrac-
tor personnel. These personnel work independently of normal adminis-
trative lines of authority and, with some exceptions in the support
areas, report directly to the Gemini Program Manager. Personnel working
as part of the Mission Evaluation Report team are relieved of their
regular duties to the maximum extent possible but are released when they
complete their particular Mission Evaluation Report assignment or re-
sponsibility.

Graphics Support, both consultation and art production service, is
available to the entire Mission Evaluation Report team from the beginning
of the evaluation through final printing. Graphics Support is available
to other support services (such as Writing, Editing, Typing, and Math
Aids) on a consultant basis throughout the preparation of the report.
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The average production schedule for a Mission Evaluation Report is
35 days from end-of-mission and includes review copies, rework, final
printing, and distribution. This rigid schedule must be met with a min-
imal, predetermined amount of overtime. Allotted time for the Graphies
production is about 30 days (26 when Sundays are discounted). During
this time, an average of 265 inputs have to be scheduled through Graphics
in addition to the regular workload (fig. 4). The Graphics workflow is
shown on figure 5.

Each graphic input received five quality-control checks from
(fig. 6):

The Quality Control man at Graphics (contractor)

The Graphics coordinator on the Mission Evaluation Report team (con-
tractor)

The NASA Graphics coordinator on the Mission Evaluation Report team

Initiator of the input

Chief Editor

Figures for a Mission Evaluation Report include charts, graphs,
photographs, technical illustrations, and/or combinations of any of
these (fig. 7).

The basic format for a report figure is a 3-to-L4 ratio of length to
width. The image area (in printed form) is 6 inches by 8 inches. To
insure conformity and to expedite production of art and printing, four
format sizes were selected (fig. 8).

100 percent = 6-inch by 8-inch image area

75 percent — 8-inch by 10-1/2-inch image area

60 percent — 10-inch by 13-1/b-inch image area

50 percent —— 12-inch by 16-inch image area
By limiting the format sizes, the copy preparation was greatly simpli-
fied. For expediency, "cold-type' typewritten copy on "sticky-back"
paper is used. The copy using IBM registry and directory type best
complemented the selected format sizes.

The initial purpose of the Gemini Mission Evaluation Report (to

document the facts and figures for future reference) necessitated produc-
tion of the most clear, concise figures possible within the allotted time
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frame. It is for this reason that all figures in the Mission Evaluation
Report are reproduced either full page (fig. 9) or as full page-height
foldouts (fig. 10). Foldouts are used to graphically portray data and/or
equipment too complex for a 6-inch by 8-inch image area. Foldouts are
particularly adaptable to accommodate a lengthy time scale (fig. 11).

Review coples of the Mission Evaluation Report are distributed to
the Program Manager and to the Senior Editors 30 days after end-of-
mission. Only 15 copies are required; therefore, cheaper and faster
printing methods are used to accommodate this limited short-deadline
printing requirement. Xerox, Ozalid, and Itek types of reproduction
equipment have been adequate to accomplish this task.

For the final printing requirement, offset lithography is used.
Plates are prepared from camera negatives. Because of the short dead-
lines imposed on printing, the final copy is handled as an in-house
printing requirement.

To reduce reproduction costs and to accommodate existing press
size, foldouts are printed on either 17-inch or 22-inch paper (no trim-
ming). Illustrations are planned accordingly by the Graphics coordinator
assigned to the Mission Evaluation Report team. When illustrations re-
quire a continuous presentation of data that exceeds these limitations,
a left-hand, right-hand foldout spread is prepared (figs. 12 and 13).

Distribution of the final printed Mission Evaluation Report is doc-
umented in section 13.0 of each Mission Evaluation Report. Physical
distribution is handled by the responsible Program Office. Approximately
550 copies are required for each Mission Evaluation Report.

The first Gemini Mission Evaluation Report required a total of
212 pages, of which 88 were figures. The Gemini XII Mission Evaluation
Report contained 520 pagés, of which 164 were figures. The percentage
ratio shows 68 percent text and tables to 32 percent figures (fig. 1k).
As the missions became longer and more complex, the demand for Graphics
Services increased accordingly.

The biggest problem facing Graphics on a Mission Evaluation Report
is the quantity of work involved within the short timespan. The average
workload for Graphics is 1760 pieces within a 30-day time interval. A
Mission Evaluation Report adds an average of 265 pieces to the workload.
A typical Mission Evaluation Report workload breaks down approximately
as follows (fig. 15):

Total number of pieces initiated — 160

Change requirements — 85
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Corrections — 20
Total inputs to Graphics — 265

Many resources are employed by Graphics to meet growing Mission
Evaluation Report requirements. Resources employed in MER art production
are shown in figure 16. Existing art stored in the repository is updated
when possible, rather than preparing an entirely new figure. This is
especially beneficial in the preparation of the highly technical illus-
trations for the vehicle-description section (fig. 17).

Math Aid plots are utilized as original art whenever possible. A
light-green grid paper with a black major grid is used. Pencil plots
are prepared heavy enocugh to adequately reproduce in combination with
the major grid (fig. 18). Preprinted maps are utilized for presenting
data which involve orbital tracking (fig. 19), and photograph/artwork
combinations are used to simplify illustrations (fig. 20).

Preprinted forms are designed and used when applicable to display
vehicle time histories and actual flight plans. Figure 2la is an example
of a preprinted form and figure 21b shows the form completed to illus-
trate a spacecraft test history. Similarly, figure 22a shows a pre-
printed form for a flight plan, while 22b is an example of the form
filled in for a particular flight.

Machine plots are frequently utilized as original art (fig. 23).
As you can see by the example, these data would have been difficult and
costly to hand-plot and graphically reproduce. The technical accuracy
would be most difficult, if not impossible, to maintain.

Production of the figures is planned with maximum flexibility to
accommodate numerous changes. Flexibility is acquired through the use
of overlays and by utilization of "cold-type" typewritten copy on re-
movable "sticky-back" paper (fig. 2L4).

One NASA and one contractor Graphics coordinator are assigned to
the Mission Evaluation Report team. The coordinators' familiarity with
the Chief Editor's and/or Senior Editors' desires, plus the flexibility
built into the figures, enable the coordinators to make numerous minor
changes and corrections to the figures, thus eliminating a recycle back
through Graphics. The coordinators are also thoroughly familiar with
NASA figure standards.

With the beginning of the Apollo Missions (which have more complex
systems and vehicles, larger crews, and longer and more complicated
flights), it is only reasonable to expect the talents and resources of
Graphics Services to be taxed more and more. In anticipation of this,
we are continually seeking better and more efficient ways to meet these
demands.
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NASA-S-66-8969 SEP 29

Spacecraft docking bar

GATV attach hook
(modified shock
absorber attach

fitting)\
Tether retainer

clamp assembly

Damper attach fitting
{existing on TDA)

Attach loop
{machined onto
existing fitting)

100-foot tether
{Dacron webbing)

Figure 3,1-2, - Tethered vehicle evaluation equipment,
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Figure 20
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Figure 21 (b)
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Revolution count
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Ground elapsed time
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Figure 22 (a)



106

UNCLASSIFIED 7-13

NASA-5-66-11295 DEC 9

Revolution count Revolution count
ground elapsed time Day Ground elapsed time Day
Night Night
0 cav o Likeoff ke 4 [—S5
IVAR manguver "
- Insertion checklist - - Second docking
Load Madule IM-A Aliga
= ASC Unstow flight plan and platforn [
procedure books TAN Radar CN
[~ PRE 4 B
TAN Phase adjust maneuver update Align n
- Computer.to RAY platiorm
._.f... csQ
| Phase adjust maneuver —
CRO Computer to PRE LN
=1 n & Second undocking
Align
P|akf§rm HAW Station keeping
B B Third docking
Plane change maneuver
- HAW  Accelerometer bias check — Radar OFF -
Radar to ST8Y I
- - RKV Eclipse phasing maneuver
gg{" Allgn update
—— e CNY Corrective combination and platform - Gyrocompass to TDA
coelliptic maneuver update ‘ forward
L Conective combination maneuver | Eat
period
b—2 Asc +—7 TAN
Eclipse phasing maneuver
B TAK I~ no, 1 (GATV SPS)
CRO Coelllptic maneuver ! csQ Crew status report
- - Flight plan update ———
Align
platform Purge fuel cells
b— T fe HAW Power down
3 o 8
GYM Terminal phase initiate maneuver — RKY 5012 collector door open
TEX {ground command)
= First midcourse cerrection P
— ChY . o
- Second midcourse correction »
Third midcourse correction
— ASC Fourth midcourse cerrection b ASC
Terminal phase finalize {braking) TAN Sleep
| maneuver - period
| TAN Station keeping |
R €sQ
L 4 [ —9
Radar OFF
— csQ First docking -
Purge fuel cells HAW
- Gyrocormpass to TDA forward -
Radar ON, computer OFF
— HAW P~
Flrst undocking
Station keeping
[ Gym g . RKNV
TEX
I, N, ) Docking attempt -
RKV Radar OFF
a L GATV attitude control system OFF 7T Lo Asc |
{a) 0to 10 hours g.e.t,

Figure 7.1.1-1. Summary flight plan,
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Figure 22 (b)
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Figure 24



